Developing Business Intelligence (BI) has been a top priority for enterprise executives in recent years. To meet these demands, universities need to prepare students to work with BI in enterprise settings. In this study, we considered a business simulator that offers students opportunities to apply BI and make top-management decisions in a system used by real-world professionals. The simulation-based instruction can be effective only if students are not discouraged by the difficulty of using the BI computer system and comprehending the complex BI subjects. Constructivist practices embedded in the business simulation are investigated to understand their potentials for helping the students to overcome the perceived difficulty. Consequently, it would enable instructors to more efficiently use the simulator by providing insights on its pedagogical practices. Our findings showed that the constructivist practices such as collaboration and subject integration positively influence active learning and meaningful learning respectively. In turn, both active learning and meaningful learning positively influence business intelligence motivational behavior. These findings can be further used to develop a robust learning environment in BI classes.
Introduction
Business intelligence (BI) systems in enterprise computing environments combine operational data with analytical tools to present complex and competitive information to planners and decision makers (Negash, 2004; Zeng, Li, & Duan, 2012) . BI applications have been dominating the technology priority list of CIOs worldwide (Yeoh & Koronios, 2010) ; consequently, universities should teach a broader range of business intelligence skills in BI classes and programs (Chiang, Goes, & Stohr, 2012) . To succeed, schools need to integrate the concept of "learning by doing" in the BI curriculum through hands-on projects, internships, and industry-guided practicum (H. Chen, Chiang, & Storey, 2012) .
To comprehensively learn BI, students need to take decision-making roles in complex information processing, which involves (a) source systems (such as Enterprise Resource Planning (ERP) systems and Web data) that provide data to the decision support data repository and (b) tools and applications employed for data access and analysis by a variety of users (Watson 2009 ). To develop the BI skills by This article is licensed to you under a Creative Commons AttributionNonCommercial 4.0 International License. When you copy and redistribute this paper in full or in part, you need to provide proper attribution to it to ensure that others can later locate this work (and to ensure that others do not accuse you of plagiarism). You may (and we encourage you to) adapt, remix, transform, and build upon the material for any non-commercial purposes. This license does not permit you to use this material for commercial purposes.
This study aims to explore the importance of simulation-based constructivist practices, which have a lot of potentials to motivate students in challenging learning experiences empowered by the use of authentic real-world contexts and professional information systems in schools. In particular, we employ a computer-based business simulation to engage students in developing their BI skills. Eccles and Wingfield's expectancy-value model of motivation (Eccles & Wingfield 2002; Wigfield & Eccles, 2000) provides us a useful framework for evaluating the constructivist practices implemented in the simulation. The measures of motivation used in the model are considered to be the most immediate and direct predictors of achievement performance (Wigfield & Cambria, 2010) . Based on the model, this research examines students' perceptions of BI simulation instruction and investigates impacts of the instructional practices used in the business simulation. The knowledge derived from this research enables instructors to allow for more positive learning experiences that foster skill development in BI. Furthermore, from the results of this study, researchers can gain more insights on constructivist practices through a systematic view, when searching for more effective instruction methods based on computer simulation.
Theoretical Background

Expectancy-Value Theory of Motivation
According to the expectancy-value theory of motivation (Wigfield & Eccles, 2000) , individuals' choices and performances can be explained by their beliefs about how well they will do on an activity (expectancy) and the extent to which they value the activity (value). To further identify distinguishable factors, the theory specifies several subcomponents of value beliefs, including (a) intrinsic interest value: the inherent enjoyment or pleasure one gets from engaging in an activity, (b) attainment value: the importance of doing well on a task, and (c) extrinsic utility value: the usefulness of the task for achieving future goals (Eccles & Wigfield, 1995) .
Recent studies showed that many curriculum designs applied the expectancy-value theory to measure how learners responded to pedagogical structure, and therefore the curricula were able to ensure a motivating climate for learning. These studies typically used a questionnaire developed to assess components of the expectancy-value theory. For example, in a Systems Dynamics course taught at Washington State University, an assessment tool based on the theory is used to guide the creation and modification of a project-based learning method (Panchal, Adesope, & Malak, 2012) . At a major university in the mid-Atlantic United States, Altstaedter and Jones (2009) adopted Web-based inquiry tasks to incorporate the study of culture into a foreign lan-guage class. Consequently, they validated the tasks as a viable means showing that students reported statistically higher expectancy and values in the foreign language and its culture.
The theory is powerful and popular since its constructs can be linked to students' learning outcomes. In the study of Altstaedter and Jones (2009) discussed earlier, students reported their reading, writing, vocabulary, and grammar in the foreign language had improved after participating in the inquiry learning. Studying students' persistence within an engineering program at a large public university, Jones, Paretti, Hein, and Knott (2010) indicated that the theory's constructs were helpful to predict achievements and career choices pertaining to engineering as well.
Constructivist Practices
Constructivism, originating from Piaget's theory of intelligence (1963) , explains learning as a psychological process that people actively and subjectively construct knowledge via interaction with their environment (Fosnot & Perry, 2005) . Piaget describes intellectual development as progress through six successive stages, starting from the use of reflexes and reaching the stages of discovery by active experimentation and invention through mental combinations. Since Piaget's ground-breaking study, the growth and popularity of constructivism has benefitted from an avalanche of literature contributions that support and expand Piaget's theory, including those from discourses of cognitive constructivism and social constructivism (K. C. Powell & Kalina, 2009 ). In cognitive constructivism, ideas are constructed individually through a personal process. On the other hand, social constructivism emphasizes that social interactions and cultural influences are also integral elements of the process through which the learner constructs ideas.
The social constructivist theory recognizes motivation as a key element of classroom culture and emphasizes that instructors need to assist learning by looking at how the environment shapes and transmits what students think, feel, and intend to act (Sivan, 1986) . For this reason, many constructivist practices, including active learning, collaboration, subject integration, and authentic (meaningful) learning, have been consistently promoted for the improvement and innovation of learning environments (Karagiorgi & Symeou, 2005; Léger et al., 2011; Tatli & Ayas, 2013; Vekiri, 2013 ).
Previous studies indicated that constructivist practices in a simulation game were valuable to foster student learning. For instance, Siddiqui, Khan, and Akhtar (2008) provided active learning using a "supply chain simulator" to emulate an international supply chain network. They pointed out that simulation was useful for students to practice critical thinking and decision making skills. Darban, Kwak, Deng, Srite, and Lee (2016) utilized a simple ERP simulation game in an introductory-level Information Systems course and showed that team collaboration effectiveness had positive impacts on students' effort and intention to learn. Annavarjula, Folami, Ramirez, and Zdravkovic (2014) adopted a multinational business management simulation with an emphasis on subject integration in an International Business curriculum. As a result, they found that simulation helped students became more confident about their understanding of various subject areas. G D Chen et al. (2013) created a "Digital Learning Playground" as an authentic learning environment, which helped students focus on the learning content and increased students' willingness to participate in class activities.
Literature Review and Research Model
Using Business simulation games (simulator) offers innovative instruction by engaging students in a simulation of the real world and immersing them in an authentic management situation (BenZvi, 2010). Many universities have used business simulation in their programs to teach topics such as decision support systems, inventory management, and project management (Ben-Zvi, 2007; Hartman, Watts, & Treleven, 2013; Meyer & Bishop, 2011) . A business simulator for BI, such as the ERPSim-BI game developed by Léger (2006) and his colleagues (Babin, Leger, Robert, & Bourdeau, 2011) at HEC Montréal, allows students to learn integrated business processes used by professionals and to understand the effect of decision-making in the real enterprise context (Cronan, Douglas, Alnuiami, & Schmidt, 2011) . In addition, it can provide BI tools, such as prebuilt Excel pivot tables, with real-time business data to support strategies and decisions in a simulated market place. This computer environment technically applies constructive practices to support the learning of modern BI, which facilitates strategic decision making and business problem solving using information technologies.
Past studies have reported lists of skills that students need to develop in the BI classes at the college level (Wixom et al., 2011 , Wixom et al., 2014 . The reports emphasized that, in addition to becoming familiar with a wide range of topics, all undergraduate and graduate students majoring in business should obtain skills and knowledge about recognizing opportunities, diagnosing problems, and finding solutions in order to be effective in the modern business empowered by BI technologies. Communication and real-world business experiences are other important skills for students to be able to apply BI successfully.
Using business simulation, we expected that positive learning experiences in developing BI skills would influence students' motivation toward BI. More specifically, the students would generate value and expectancy beliefs about BI when perceiving positive support (constructive practices) in mastery of essential BI skills, such as those of discovering solutions of their encountered problems and understanding real world business. We posited our hypotheses in active learning, collaboration, subject integration, and meaningful learning as factors to influence motivational beliefs. The hypotheses that tested students' motivational beliefs regarding BI after simulation are shown in Figure 1 . ing (Prince, 2004) . Past research suggested that engaged learners coordinate their knowledge within their group in order to achieve their goals and intentions (Wigfield & Guthrie, 2000) . The findings in previous studies indicated that inquiry-based instruction could effectively generate students' interest in science classes (Palmer, 2009 ) and increase their competency beliefs in science (Patrick, Manizicopoulos, & Samarapungavan, 2009) . Therefore, we propose that:
H1: Active learning influences BI motivational beliefs.
Meaningful learning, also referred as authentic learning, exposes learners to a variety of real problems and provides authentic contexts that reflect the way how the knowledge is useful in real world situations (Herrington & Oliver, 2000) . Research proposes that real problems may have a motivational effect because the learner is interested in finding out the result of the problem (Grabinger & Dunlap, 1995) . Past study found that a learning platform supporting authentic learning experiences helped students focus on the learning content and increased their willingness to participate in class activities (G. D. Chen et al., 2013) . Student outcomes from the use of an authentic learning program indicated positive increases in students' attitudes toward statistics and research (Thompson, 2009) . Therefore, we propose that:
H2: Meaningful learning influences BI motivational beliefs.
Past research showed that professors have used different techniques to generate collaboration between students that would result in active learning. For instance, in the U.K. video-stimulated reflective dialogs were used to illustrate active learning (E. Powell, 2005) . Moreover, in a classroom using an interactive whiteboard, collaboration supported by teachers was an important factor to promote active learning of science (Warwick, Mercer, Kershner, & Staarman, 2010) . "Finally, learning is expected to benefit from collaboration among learners." (Van Berkel & Dolmans, 2006) . Therefore, we suggest that:
H3: Collaboration positively influences active learning.
Meaningful learning depends on the relevant knowledge structure that integrates existing and new concepts (Novak, 2002) . To achieve meaningful learning, students need to draw on multiple sources and perspectives as they analyze their solution to a problem (Herrington & Kervin, 2007; Leppisaari, Herrington, Vainio, & Im, 2013) . In a study that integrates academic and vocational subject matter, it showed that students' knowledge expanded to other study disciplines because of the integrated knowledge they received (Conroy & Walker, 2000) . In addition, it is often said that an integrated curriculum benefits the student to gain an eloquent understanding of reality (Drake, 1998) . Therefore, we suggest that:
H4: Subject integration positively influences meaningful learning.
The ubiquity of computer use has advanced the popularity of collaborative learning, resulting in a large number of related studies in multiple fields: psychology, sociology, education, and technology (Keser, Uzunboylu, & Ozdamli, 2011). Serrano-Cámara, Paredes-Velasco, Alcove, and Velazquez-Iturbide (2014) viewed collaboration as a set of processes that help people interact to accomplish a specific goal. Their study suggested that collaborative learning supported by guided pedagogical methods increases student motivation for learning computer science subjects. Similarly, Saleh and his colleagues (2007) suggested that structuring collaboration in mixed-ability groups have a direct impact on motivation. Therefore, we suggest that:
H5: Collaboration positively influences BI motivational beliefs.
Methodology
An ERPSim-BI simulation game (Dairy Logistics Game) was used for our study. To effectively teach ERPSim-BI, two instructors attended workshops hosted by the ERPSim Lab at HEC Mont-réal. A learning module was delivered based on the "learning-by-doing" approaches for approximately four weeks of classes (three hours per week). This game was played in a lab environment where SAP clients were installed in personal computers connecting to both a SAP server and a Microsoft SQL Server database hosted by a SAP University Competence Center. The students met and played the game in a lab environment.
Using this simulator, instructors acted as coaches to provide directions and answer questions for most parts of class time. The student teams managed up to six dairy products analyzing sales data to determine customers' preferences in three regions of a market place. The simulator ran on a server generating customer sales, consuming inventory items, and updating general ledger balances based on a market model for all of the teams. The students needed to decide on inventory replenishment cycles (number of days), as well as ordering appropriate amounts of products, and transporting them from a central warehouse to regional warehouses using the SAP systems. The winner in the class was the team able to make the most profits according to the same business setting in the simulator.
The students also used Excel pivot tables to access the Microsoft SQL database, which archived the daily sales, inventory, and pricing data for each team. The Excel tools supported the students in visualizing a complete picture of business operations and in making decisions for increasing company profits. To assist with student learning, the ERPSim Lab provided an exercise for demonstrating how to build a dashboard for low inventories alerts and an online video for stepby-step guidance.
The Learning Module
The students played 5 rounds of the simulation game during four weeks of classes (12 hours in total). Student teams meet before and after each round of the game in the classes. The playtime for each round was around 30 minutes. We describe the learning module as follows.
• The instructors briefly introduced ERP (procurement & sales processes) and BI.
• The students went through tutorials and played rounds 1 and 2 to get familiar with the navigation of SAP system and reading of tabulated reports in SAP. After the first two rounds, different business data, such as daily sales orders, were generated by the simulators according to the business decisions such as pricing made by individual teams.
• The students built and used BI tools for round 3, 4, and 5. To get students ready to work for these rounds, the instructors guided the students in creating and reading various Excel tables, graphs, and dashboards using the business data of their companies. The instructors gradually introduced new tools before each round.
• Before each round, the students worked together in the class to discuss their actions to run their companies.
• After each round, the instructors discussed the game's results (debriefing) and answered students' questions. Using this module, we emphasized to the students that the archived and collected business data from a data warehouse can be of great strategic value to a business organization.
The Research Design
Participants in the study were undergraduate junior and senior students with majors in business at a large public university. Students had diverse background with majors in marketing, finance, accounting, management, and computer information systems. They were all enrolled in a required enterprise information systems and business intelligence course. Students had no prior experiences in using ERP systems. It was also the first time for the students to engage in ERP simulation games. Their skills in computer simulation were very basic. For many, this was the first time they utilized computer simulation in a course. The sample in this study was gathered through three sections of the same course that used the same class materials and delivery methodologies. In total, the sample size was 93.
Based on Eccles' expectancy-value theory, our research aims to examine learners' expectancy and beliefs concerning learning BI. We are interested in studying expectancy, attainment value, utility value, intrinsic value, and interests in learning BI using a business simulation game. In addition, we also propose that constructivist practices used in the simulation will effectively enable the students to overcome the complexity of learning BI. More specifically, utilizing the game's innate pedagogical characteristics, we examine various instructional practices' impact on the learners' formation of expectancy and value beliefs towards BI. The pedagogical practices we focus on include active learning, student collaboration, subject integration, and meaningful learning.
Survey Instruments
Two survey instruments were utilized in this study. The items on the survey instruments were assessed based upon learners' self-reported perceptions using a 7-point Likert scale. Both instruments adopted have been tested for their validity in the extant research (Vekiri, 2013) .
The first instrument (Appendix A) consisted of 17 items that assess learners' expectancy and value beliefs. The 17 items can be classified into four distinctive categories including expectancy (3 items), attainment value (3 items), utility value (3 items), intrinsic value (3 items), and interest value (5 items). These items were constructed based on the perceived task-value scale of Eccles and Wigfield (1995) and were adapted from the instrument used by Vekiri (2013) in the study of school age children's ICT expectancy and beliefs.
The second instrument (Appendix B) consisted of 13 items that examine the learners' perception of the instructional practices using a simulated BI environment (i.e., ERPSim-BI). The 13 items can be classified into four distinctive categories, including active learning (5 items), student collaboration (2 items), subject integration (3 items), and meaningful learning (3 items). This instrument was adapted from the instrument tested and validated from extant studies (Maor & Fraser, 1996 , 2005 Vekiri, 2013) . The complete data set consists of a total number of 93 valid responses. Among these respondents, 48 are female, 45 are male. Their age distributions are mostly between 19 to 22 years.
Results
For analyzing our collected data we used the partial least square approach (PLS). This method is suitable especially for cases in which the number of variables is larger than the number of respondents. In addition, PLS is recommended for situations in which the scientist is interested in the predictability of its model. In order to test our model we first assessed the sufficiency of the measurement model and after that we evaluated the structural model.
The measurement shows that reliability, convergent and divergent validity were not an issue in this study. On the diagonal Table 1 shows the AVE values which are greater than the interconstruct correlation. In addition, each measured item loaded higher on the construct it supposed to measure than on the other constructs, as showed in the next table (Table 2) . As the measurement in our research is reliable, we have proceeded with the evaluation of the structural model. The path coefficients with their p-values as well as R-squared values are reported ( Figure 2 ). We have modeled the business intelligence motivational belief (AttiBI) as a second order construct including expectancy, utility value, attainment value, intrinsic value, and interest value. We have tested our hypotheses by modeling the AttiBi construct as both formative and reflective, and our results were not significantly changed using the jackknifing method, a method known for being recommended for small sample data (Chiquoine & Hjalmarsson, 2009 ). Based on our findings we suggest that constructivist practices embedded in the business simulation have strong potentials for helping the students to overcome the perceived difficulty in using ERP systems. The statistically significant results and strong statistical explanation power as shown in high adjusted R-squared numbers all showed that the constructivist practices such as collaboration and subject integration positively influence active learning and meaningful learning. In turn, both active learning and meaningful learning positively influence business intelligence motivational behavior.
These results have been corroborated through extant research. For instance, many constructivist practices, including active learning, collaboration, subject integration, and authentic (meaningful) learning, have been consistently promoted for the improvement and innovation of learning environments (Karagiorgi & Symeou, 2005; Léger et al., 2011; Tatli & Ayas, 2013; Vekiri, 2013) . For another example, active learning has been found to promote instructional strategies that engage students in the learning process through the use of several powerful pedagogical approaches, with a focus on inquiry-based learning (Prince, 2004) . In another study, meaningful learning, also referred to as authentic learning, is shown to expose learners to a variety of real problems and provides authentic contexts that reflect the way how the knowledge is useful in real world situations (Herrington & Oliver, 2000) . Lastly, it is shown that collaboration supported by teachers was an important factor to promote active learning of science (Warwick et al., 2010) , thus collaboration positively influences active learning.
Our findings further extended the above research in the ERPSim environment. The results could shed some lights on developing a robust learning environment in BI classes. It could enable instructors to more efficiently use the simulator by providing insights on its pedagogical practices.
Discussions and Conclusions
One unique contribution of our research is the utilization of ERPSim. By introducing learners to a simulated environment that closely resembles the complexity of an actual ERP and BI system, the simulator preserved the valuable opportunity for the students to learn a truly complex ERP and BI system. Our findings showed that many of the constructivist practices used by the simulation are helpful factors in engaging students to study BI. For instance, collaboration among students positively influences active learning whereas subject integration positively influences meaningful learning. Both active learning and meaningful learning positively influence the motivational behavior of students to study business intelligence. Our research proposes a model that should be seen as a potential explanation for the underlying mechanisms triggering the motivational attitude in learning environments. Although, we acknowledge the limitations specific to this type of research, we believe that our research can serve as a starting point for new inquiries related to different teaching techniques especially in the school of business.
Another unique contribution of our study is that, based on the framework of expectancy-value model of motivation (Eccles & Wigfield 2002; Wigfield & Eccles, 2000) , we evaluate the constructivist practices implemented in the simulation. We utilized the partial least square approach (PLS) to analyze our data. In order to test our model we first assessed the sufficiency of the measurement model and after that we evaluated the structural model. Through the PLS model we constructed, we have shown that measures of motivation used in the model are considered to be the most immediate and direct predictors of achievement performance. As expected, we have demonstrated that positive learning experiences in developing BI skills influence students' motivation toward BI. More specifically, the students generate value and expectancy beliefs about BI when perceiving positive support (constructive practices) in mastery of essential BI skills, such as those of discovering solutions of their encountered problems and understanding real world business. Our hypotheses in active learning, collaboration, subject integration, and meaningful learning as factors to influence motivational beliefs have all been supported.
Based on the model, we have examined students' perceptions of BI simulation instruction and investigated impacts of the instructional practices used in the business simulation. The knowledge derived from this research enables instructors to create more positive learning experiences that foster skill development in BI. Furthermore, from the results of this study, researchers can gain more insights on constructivist practices through a systematic view, when searching for more effective instruction methods based on computer simulation.
The research could have offered more depth and generality if the survey can be done on a more diverse sample, such as IT professionals and users of ERP systems with different age and educa-tion levels. In the future, we shall examine and integrate additional instructions used to play the simulation game. It is hoped that continuously improved teaching based on the business simulators, such as the enhancement of debriefings, will lead to a robust learning experience for students and consequently influence them to gain strong motivational beliefs in BI. The present study can be used as a guide to move toward that goal.
Another interesting future research is to examine the trust building among the team members and measure the effects on motivations and learning experiences of students. As team members work together and become more aware of each other's strengths and weaknesses, their expectations and support becomes better aligned with each team member's competencies. This should result in better team members' task performances and an increase in the level of trust. Therefore, in future research, we will incorporate trust among team members as a critical prerequisite for team effectiveness and examine how the level of trust will affect the performance, commitment, and morale of a team in the simulation game. 
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